University of Kentucky

UKnowledge
International Grassland Congress Proceedings

XXIII International Grassland Congress

Effect of Graded Levels of Condensed Tannin (CT) from Mimosa
pudica on in-Vitro Methane Production
P. K. Malik
National Institute of Animal Nutrition and Physiology, India

R. Bhatta
National Institute of Animal Nutrition and Physiology, India

N. Ravi
National Institute of Animal Nutrition and Physiology, India

M. Saravanan
National Institute of Animal Nutrition and Physiology, India

L. Baruah
National Institute of Animal Nutrition and Physiology, India

Follow this and additional works at: https://uknowledge.uky.edu/igc
Part of the Plant Sciences Commons, and the Soil Science Commons

This document is available at https://uknowledge.uky.edu/igc/23/5-1-3/2
The XXIII International Grassland Congress (Sustainable use of Grassland Resources for Forage
Production, Biodiversity and Environmental Protection) took place in New Delhi, India from
November 20 through November 24, 2015.
Proceedings Editors: M. M. Roy, D. R. Malaviya, V. K. Yadav, Tejveer Singh, R. P. Sah, D. Vijay, and
A. Radhakrishna
Published by Range Management Society of India
This Event is brought to you for free and open access by the Plant and Soil Sciences at UKnowledge. It has been
accepted for inclusion in International Grassland Congress Proceedings by an authorized administrator of
UKnowledge. For more information, please contact UKnowledge@lsv.uky.edu.

Paper ID: 1078
Theme: 5. Environmental Issues related to Grassland
Sub-Theme: 5.1 Climate Change and grassland management

Effect of graded levels of condensed tannin (CT) from Mimosa pudica on in-vitro methane production
P. K. Malik, R. Bhatta, N. Ravi, M. Saravanan, L. Baruah
ICAR-NIANP, Bangalore, India
*Corresponding author e-mail: malikndri@gmail.com
Keywords: Condensed tannin, Methane, Mimosa pudica
Introduction
Livestock in the country are primarily being fed on fibrous feed resulted in high enteric methane (CH4) emission along
with low nutrients availability to host animal. Rumen methano genesis is necessary for the host system as this process
ensure the removal of fermentative H 2 through the reduction of CO2 into CH4. At the same time this process is wasteful
because the emission also represents a loss of dietary energy (6-12% of gross energy intake) apart from contributing to
global warming.
Worldwide livestock contribute around 90-95 Tg methane to the pool with a contribution of 12-13% from the Indian
livestock. Various nutritional and other approaches have been attempted with highly variable success rate in the country
and elsewhere for the enteric methane amelioration. The cost of the item used for the mitigation purpose, adaptation of
ruminal microbes and toxicity to either host animal or inhabiting microbes are few important criteria for an economic,
sustainable and effective amelioration approach (Malik et al. 2015).
Herbal materials are being used by the peoples since ages; however, their anti-methanogenic effect is recently established.
The anti-methanogenic effect of different herbal materials mainly lies in their secondary metabolites which are highly
effective even at very low concentration (Bhatta et al., 2014). Keeping these facts in view, a study was carried to ascertain
the effect of varying levels of CT on in vitro total gas and methane production.
Materials and Methods
A series of in vitro studies was conducted to investigate the effect of variable levels of condensed tannin (CT) from
mimosa (Mimosa pudica) on total gas and methane production. For conducting in vitro studies, rumen liquor was
collected from cannulated Holstein Friesian male cattle and immediately filtered through four layers of cheese cloth into a
pre-warmed beaker flushed with CO2 to maintain the temperature and anaerobic conditions. Basal diet comprising ragi
straw and concentrate mixture was prepared by mixing these two ingredients in the ratio of 70:30. 0.2 g oven dried sample
was incubated in 100 ml capacity glass syringe with 10 ml rumen liquor and 20 ml buffer flushed with CO2. Six replicates
of each sample were incubated at 390 C for 24 hrs in a continuous flow water bath. In first set, the low levels viz. 0 (T 0), 8
(T1), 16 (T2) and 24 (T3) mg/kg of condensed tannin (CT) were studied for their effect on in vitro methane production.
Due to the non responsive effect of these dosages, the levels of CT were revised as 0 (T 0), 70 (T1), 140 (T2) and 210 (T3)
mg/kg of basal diet in the second set of study. However, in next study the moderate levels of CT viz. 0, 20, 30 and 40
mg/kg basal diet were used for the evaluation. The methane in total gas was analyzed by gas chromatograph. Ammonical
nitrogen and TVFA was estimated as per the standard procedure. Protozoa were enumerated using methodology of Kamra
et al. (1991).
Results and Discussion
Data from the first experiment (Table 1) in the series did not reveal any significant change in total gas production as well
as in vitro methane on the addition of graded levels of CT. The total gas production however was numerical higher than
that recorded in control treatment T 0. Similarly, the in vitro methane production was also little higher than the control
group. The study clearly indicated that the supplementation of CT at such low graded levels do not have any impact on
methane production.
Table 1: Effect of low levels of CT on in vitro total gas (ml/g DM) and methane production (ml/g DM)
Levels

Total gas*

CH4 *

T0

122

20.7

T1

155

24.9

T2

160

25.4

T3

148

24.4

* Each figure is based on six replicate values
The revised levels with higher dosages envisaged significant changes in both in vitro total gas and methane production on
the supplementation of graded levels of CT from 0 to 210 mg/kg DM (Table 2). The total gas production decrease
significantly (p<0.05) with increasing levels of CT and lowest total gas production was recorded in the treatment T 3 where
the basal diet was supplemented with 210 mg CT/kg of basal diet. Similarly, the in vitro methane production also
decreased with graded levels of CT. The highest methane production was recorded in control treatment (T 0), while lowest
in treatment T3. Data indicated 26, 51 and 65% reduction in in vitro methane production as compared to control. The in
vitro dry matter digestibility also decreased significantly (p<0.05) as compared to control. Thus, it can be inferred from
the study that the reduction in methane production was accompanied with reduction in DMD and thereby overall
fermentation of the basal diet. The total protozoal counts (x 10 5/ml) was also significantly (p<0.05) lower in treatments
group than the control (Table 2). The variation in protozoal numbers in treatment T3 was also significantly (p<0.05) lower
than the treatment T1 and T2. The significant variation in protozoal numbers along with lower DMD among the different
treatments were accountable for the lower methane production as compared to control.
Table 2: Effect of graded levels of HT on in-vitro total gas, methane and other fermentation parameters
Particulars
CT (mg/kg DM)
SE
Sig
T0
T1
T2
T3
Total gas (ml/g DM)
157.2d
111.3c
83.2b
53.0a
10.1
0.001
CH4 (ml/g DM)
30.1d
22.0c
14.6b
10.7a
1.9
0.001
c
b
ab
a
IVDMD (%)
61.2
53.2
54.8
53.5
0.8
0.001
Total protozoa (x 105/ml) 7.3c
6.7b
6.3b
5.6a
0.1
0.001
Mean values in a row bearing different superscripts differ significantly (p<0.05)
As in vitro methane production with higher dosages of CT (Table 2) was accompanied with decrease in DMD, therefore,
another experiment with moderate levels of CT was conducted and data is presented in Table 3. Results from the study
indicated that in vitro methane production decreased with increasing levels without affecting the DMD (Table 3) as
compared to control treatment. Likewise, no substantial change was recorded in TVFA production among the different
treatment in the study. The supplementation at 20mg/kg of DM did not affect the methane production as compared to
control; however, the supplementation at 30 and 40 mg levels (T2 and T3) decreased the methane production by 19% as
compared to control treatment.
Table 3: Effect of moderate levels of CT on in-vitro total gas and methane production
Particulars
Treatment
T0
T1
T2
T3
Total gas (ml/g DM)
183
166
151
152
CH4 (ml/g DM)
31.0
31.0
24.9
25.1
IVDMD (%)
52.3
53.3
53.8
54.2
TVFA (mM/100ml)
9.30
8.05
7.80
7.45
Conclusion
In vitro studies revealed that the CT from Mimosa pudica at lower graded levels did not have any impact on methane
production, while at higher dosages the methane production decreased significantly with simultaneous decrease in DMD.
References
Bhatta, R., M. Saravanan, L. Baruah and C. S. Prasad. 2014. Effects of graded levels of tannin-containing tropical tree
leaves on in vitro rumen fermentation, total protozoa and methane production. J. Appl. Microbiol. 118: 557–564.
Kamra, D. N., R. K. Sawal, N. N. Pathank, N. Kewalramani and N. Aggarwal. 1991. Diurnal variation in ciliate protozoa
in the rumen of black buck (Antelope cervicapra) fed green forage. Lett. Appl. Microbiol. 13: 165–167.

Makkar, H. P. S., M. Blummel and K. Becker. 1995. Formation of complexes between polyvinyl pyrrolidones or
polyethylene glycols and tannins, and their implication in gas production and true digestibility in in vitro
techniques. Br. J. Nutr. 73: 897–913.
Malik P. K., R. Bhatta, N. M. Soren, V. Sejian, A. Mech, K.S. Prasad and C.S. Prasad. 2015. Feed based approaches in
enteric methane amelioration. In: Malik P.K., Bhatta R., Takahashi J., Kohn, R. A. and Prasad C. S.
(eds.), Livestock Production and Climate Change. Publisher CABI, Oxfordshire, UK and CABI, Boston, MA,
USA. ISBN-13: 978 1 78064 432 5, pp. 336-359.
Acknowledgement
Authors are highly grateful to the Department of Biotechnology (DBT), Govt. of India for providing the financial support
to carry out the research work under the project entitled “Livestock methane reduction through immunization based
approach” No. BT/PR8750/AAQ/1/555/2013.

